Introduction
Let R be a ring and d a derivation of R. We say that d is locally nilpotent if for any (Y E R there exists a positive integer IZ such that d"(a) = 0. Locally nilpotent derivations play an important role in commutative algebra and algebraic geometry, and several problems may be formulated using locally nilpotent derivations. In particular, they play an important role in the Jacobian conjecture.
It is well known [2- 
Results

Let
The function deg, behaves like the usual function degree over a polynomial ring.
Lemma 2. (i) Let a,/3 ENil(d).
Then 
where (i, j) is the combinatorial number ( 'T'). Therefore, deg,(ap) 5 n + m.
, which is not zero if R is a domain of characteristic zero. Thus in this case we have deg,(@) = n + m.
(ii) This is clear. 0 
) Set p = A"(d"p'(a)).
We
h ave d(P) =O, hence A(p) = ad(P) + b6(P) = b?i(P) and, by induction,
A'(p) = b'6'(@) for every i 2 0. Since 6 is locally nilpotent, there exists ~120 such that 0 = S"(p), hence such that 0 =
b"6"( p) = A"( j?) = A"+Y(dXm'(Qo).
Thus Ar(dkm'(cx)) = 0 for some I 2 0. Repeating the argument k times we obtain that A'(a) = 0 for some t 2 0. Consequently A is locally nilpotent.
For the converse we first assume that R is a domain of characteristic zero. If A is locally nilpotent, d(u) = 0 follows from Proposition 3. In fact, if d(u) f 0, we have A"(u) # 0 for every n P 1, a contradiction.
Assume now that R is a reduced, Z-torsion free ring and that A is locally nilpotent.
In this case, by extending the derivations to Q@, R we may assume that R is a reduced Q-algebra, where Q is the field of rational numbers. Thus, there exists a family (P,),, , of minimal prime ideals with n rE,, P, = 0. We know that in this case D(P,) c P,, for every derivation 
